IlillllllllllillllllH 

@ Publication number: 0 473 322 B1 
@ EUROPEAN PATENT SPECIFICATION 

@ Date of publication of patent specification : @ Int. Cl.^ : H04N 3/36 

25.10.95 Bulletin 95/43 

@ Application number: 91307411.8 

@ Date of filing : 12.08.91 



Europaisches Patentamt 
@ /JJ}} European Patent Office 

Office europ6en des brevets 



@ Method of and apparatus for film to video signal conversion. 



(30) Priority: 29.08.90 GB 9018805 
05.06.91 GB 9112077 



(43) Date of publication of application : 
04.03.92 Bulletin 92/10 



@ Publication of the grant of the patent : 
25.10.95 Bulletin 95/43 



@ Designated Contracting States : 
DE FR GB 



@ References cited : 
US-A- 4 338 634 
US-A- 4 633 293 

RTM RUNDFUNKTECHNISCHE MIT- 
TEILUNGEN 1/84, Hamburg, DIETER 
POETSCH 'FDL 60 - Ein System zur 
fortschritttichen Filmabtastung" pages 10-22 



m 

CNJ 
CM 
CO 

CO 



a. 

LU 



@ Proprietor : SONY UNITED KINGDOM UMITED 
The Heights, 
Brooklands 

Weybridge KT13 OXW (GB) 



Inventor : Richards, John William 

17 Dumford Close 

Chilbolton, Stockbrldge, Hampshire (GB) 
Inventor : Krsljanin, Milan 

18 Greenwood Drive 

Chineham, Basingstoke, Hampshire (GB) 

Inventor : Ozaki, Yoshio 

6-10-15 Higashi-Koiwa, 

Edogawa-ku 

Tokyo (JP) 



(74 



Representative : Thomas, Christopher Hugo et 
al 

D. Young & Co, 
21 New Fetter Lane 
London EC4A IDA (GB) 



Note : Within nine months from the publication of the mention of the grant of the European patent, any 
person may give notice to the European Patent Office of opposition to the European patent granted. 
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been 
filed until the opposition fee has been paid (Art. 99(1) European patent convention). 



Jouve, 18. rue Saint-Denis, 75001 PARIS 



1 EPO 

Description 

This invention relates to video post-production of 
material acquired on film, and more particularly to the 
use of high-definition video equipment for the post- 
production of material acquired on movie film. 

60Hz, that is 60 fields per second, 2:1 interlace 
format high-definition video equipment is now well 
known and in widespread use. Despite this, movie 
film remains a very good way of acquiring material, 
even where the material is subsequently to be distrib- 
uted in the form of high-definition video. This is not 
only because of the favourable rendition of material 
on film, but also due to the relative portability of film 
cameras compared with the current generation of 
high-definition video cameras, and also the ability of 
film cameras to produce good slow motion by acqui- 
sition at high frame rates. 

Nevertheless, it is desirable to enable material 
acquired on film, normally at 24Hz, but possibly at 
25Hzor30Hz, to be post-produced using 60Hz2:1 in- 
terlace format high-definition video equipment, even 
in cases where the material may subsequently be 
transferred back to film for distribution. This is be- 
cause there are many processes and effects which 
can readily be carried out on a video signal, for exam- 
ple, digital multi-effects, the integration into the film 
material of live video material, manipulation of the im- 
age, or even merely the simple addition of captions or 
titles, which are very expensive to do optically. More- 
over, it may be desired to apply such processes and 
effects to material held in film archives. 

Figure 1 shows in block form a possible system 
for video post-production of material which has been 
acquired on film and is to be distributed on film or vid- 
eo. 24Hz 1 :1 format film material 1 is read by a tele- 
cine 2 to derive a 60Hz (60 fields per second) 2:1 in- 
terlace format video signal. This may be done, for ex- 
ample, using 3 2 3 2 pull down, referred to In more de- 
tail below, and as currently used, for example in Ja- 
pan and USA, for converting film material to a video 
signal. (An example of apparatus for effecting this 
conversion is described in RTM RUNDFUNKTECH- 
NISCHE MITTEILUNGEN 1/84, Hamburg, Deiter Po- 
etsch, "FDL 60 - Ein System zur fortschrittlichen Fil- 
mabtastung", pages 14 and 15). 

The video signal so derived is supplied to a post- 
production unit 3 from which the modified video sig- 
nal is supplied to an electron beam recorder system 
4 for recording on film material 5 in a 24Hz 1 :1 format, 
for example using a drop field technique. The modi- 
fied video signal may also be supplied to a video re- 
corder 6 for recording in 60Hz 2:1 interlace format. 

It might be considered that the initial transfer from 
film to video could be done directly, in the sense that 
each frame of the film became a frame of video. 
Then, following post- production, each frame of video 
could be transferred directly back to a film frame. 
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However, if this method were used then the video sig- 
nal in the post-production unit 3 could not be viewed 
at real time speeds, because all action would be 
speeded up by a factor of 30/24. This would make it 

5 difficult to evaluate the aesthetic aspects of the pro- 
gramme material during the post- production process. 
Moreover, the modified video signal could not be di- 
rectly transferred to the video recorder 6 for distribu- 
tion in video form. This possibility is not, therefore, a 

10 practical option. 

The alternative is as indicated above in connec- 
tion with Figure 1, in which there is field repetition in 
the transfer from film to video. Figure 2 illustrates the 
3 2 3 2 pull down system, and shows the correspon- 

15 dence between film frames and video fields. This is 
shown for 24Hz 1:1 format film transfer to 60Hz (30 
frames per second) 2:1 interlace format video. It will 
be seen that film frame 1 is used to form video fields 
1, 2 and 3, video field 3 being a so-called phantom 

20 field because it is a repeat of video field 1 . Film frame 
2 is then used to form video fields 4 and 5. This gives 
an odd-even-odd-even-odd sequence of five video 
fields derived from the two film frames. To maintain 
the required odd/even alternation in the video fields, 

25 the 5-f ield sequence obtained then has to be repeat- 
ed starting with an even field. Thus, film frame 3 is 
used to form video fields 6, 7 and 8, and film frame 4 
is used to form video fields 9 and 1 0. In this case, vid- 
eo field 8 is the phantom field because it is a repeat 

30 of video field 6. Repetition of this 1 0-f ield sequence 
gives the required odd/even alternation. 

This method produces correct speed of action 
during video post-production, although motion char- 
acteristics will be slightly jerky due to the phantom 

35 fields, that is the repeated video fields in each 5-f ield 
sequence. Although, as mentioned above, this 3 2 3 
2 pull down method is commonly used for film to video 
transfer in USA and Japan, the motion portrayal is not 
strictly correct, although it is acceptable to viewers. 

40 Video post- production equipment currently avail- 

able is generally intended to operate on a video signal 
which is interlaced, that is a signal in which the two 
fields which compose a frame are equally separated 
in time from adjacent fields. Any post- product ion 

45 equipment that produces motion, such as special ef- 
fects generators, or equipment which generates 
wipes or moving captions, therefore operates in such 
a way as to produce a regular motion across video 
fields. An example of this is shown for a switcher wipe 

50 in Figure 3, where a wiping edge moves regularly 
across the picture from side to side. Fields 1 to 6 
shown on the left correspond to fields 1 to 6 from Fig- 
ure 2; field 3 being one of the phantom fields in the 
1 0-f ield sequence. The arrows in the centre of the f ig- 

55 ure indicate the fields selected for transfer to film, the 
image on which is indicated on the right of the figure. 
The areas within the concentric circles indicate a 
magnified view of the line structure derived from the 
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video signal. The hatched areas in the images show 
the smear regions resulting from the composition into 
the same frame of video fields in which the motion of 
the wipe Is different. It will also be noted that in par- 
ticular due to dropping the phantom field, there is a 5 
sharp jump in the motion due to the dropped field. 
What has happened, is that there is now an incorrect 
temporal sequence as a result of dropping the phan- 
tom field, and so the motion is smeared. 

According to the present invention there is provid- io 
ed a method of film to video signal conversion Involv- 
ing the creation of phantom video fields, wherein a 
field sequence Identifier is associated with said video 
signal to identify said phantom fields, the method in- 
cluding post-production processing of said video sig- is 
nal In dependence on said field sequence identifier. 

The method may involve converting 24H2 1 :1 for- 
mat film to a 6OH2 2:1 interlace format video signal 
transfer using 3 2 3 2 puil down, the field sequence 
Identifier being a 10-field sequence identifier. 20 

One embodiment of the invention provides a 
method of 24Hz 1:1 format film to 60Hz 2:1 interlace 
video signal to 24H2 1:1 format film conversion com- 
prising the steps of: converting 24Hz 1:1 format film 
material to a 60Hz 2:1 interlace format video signal 25 
using 3 2 3 2 pull down; associating a 10-field se- 
quence identifier with said video signal, said 10-field 
sequence identifier indicating the phantom fields 
added during said pull down; effecting motion proc- 
essing of said video signal in dependence on said 1 0- 30 
field sequence identifier; modifying said 10-field se- 
quence identifier in dependence on processing de- 
lays occurring during motion processing of said video 
signal, to maintain correct indication of said phantom 
fields added during said pull down; converting said 35 
video signal to 24Hz 1:1 format, including dropping 
said phantom fields added during said pull down and 
indicated by said modified 10-field sequence identi- 
fier; and recording said converted video signal on 
film. 40 

According to the present invention there is also 
provided apparatus for film to video signal conversion 
involving the creation of phantom video fields, the ap- 
paratus comprising means to associate a field se- 
quence identifier with said video signal to identify 4S 
said phantom fields, and processor means for post- 
production processing of the video signal in depend- 
ence on the field sequence identifier. 

In one embodiment, apparatus for converting 
24Hz 1:1 format film to a 60Hz 2:1 interlace format so 
video signal includes: conversion means for transfer- 
ring 24Hz 1:1 format film material to a 60Hz 2:1 inter- 
lace format video signal using 3 2 3 2 pull down; and 
coding means associated with said conversion 
means for associating a 10-field sequence identifier 55 
with said video signal to identify the phantom fields 
added during said pull down. 

In another embodiment, apparatus for 24Hz 1:1 



format film to 60Hz 2:1 interlace format video signal 
to 24Hz 1 :1 format film conversion comprises: means 
for transferring 24Hz 1:1 format film material to a 
60Hz 2:1 interlace format video signal using 3 2 3 2 
pull down; coding means for associating a 10-field se- 
quence identifier with said video signal, said 10-field 
sequence Identifier indicating the phantom fields 
added during said pull down; a motion processor for 
effecting motion processing of said video signal in de- 
pendence on said 10-field sequence identifier; 
means for modifying said 1 0-f ield sequence identifier 
in dependence on processing delays occurring during 
processing of said video signal, to maintain correct in- 
dication of said phantom fields added during said pull 
down; conversion means for converting said process- 
ed video signal to 24Hz 1:1 format, said conversion 
means dropping said phantom fields added during 
said pull down and indicated by said modified 10-field 
sequence identifier; and recording means for record- 
ing said converted video signal on film. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which tike parts are referred to by like ref- 
erences, and in which: 

Figure 1 shows in block diagrammatic form equip- 
ment for post-production of material acquired on 
film; 

Figure 2 shows a 10-field video sequence pro- 
duced by 3 2 3 2 pull down; 
Figure 3 shows video fields in a smooth horizon- 
tal switcher wipe and the resulting film Image pro- 
duced by dropping fields; 
Figure 4 shows the motion sequence required in 
an embodiment of the present invention; and 
Figure 5 shows an embodiment of apparatus ac- 
cording to the present invention in block diagranv 
matic form; and 

Figures 6 and 7 show parts of the embodiment in 

more detailed block diagrammatic form. 

Before describing the embodiment, some further 
consideration of the matters discussed above may be 
helpful for a fuller understanding of the invention. 

Where material acquired, for example, as a 24Hz 
1:1 format film has been transferred to 60Hz 2:1 in- 
terlace format video, it needs to be understood that 
the video material derived is not identical as regards 
motion characteristics to material which is derived di- 
rectly as 60Hz 2:1 interlace format video. So far as 
the motion characteristics are concerned, they are 
dependent on the way in which the material was ac- 
quired initially, and hence In this example the motion 
characteristics are those of 24Hz 1 :1 format. 

If then one considers, for example, the case 
where some additional motion has been put into the 
material, for example the switcher wipe Illustrated in 
Figure 3, then It needs to be understood that the re- 
sulting picture in fact incorporates two motions. First- 
ly, there is the motion derived from the original mate- 
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rial, which was acquired in a progressive format, that 
is with a regular time difference between fields. Sec- 
ondly, there is any motion introduced electronically 
by manipulation of the video signal. It could be said, 
therefore, that what is required is to give these two 5 
motions the same movement characteristics, in order 
to avoid unnatural effects in the final material. When 
manipulating the video signal, therefore, any motion 
introduced must be modified to take account of the 
temporal positions of the input and output sequences io 
of fields of frames. 

Put very simply, this is done by relating the video 
fields to the film frames. In more detail, what this 
means is that in the case described above where film 
frames are converted to video fields by a 3 2 3 2 pull is 
down which creates a 10-field sequence containing 
two phantom fields, these phantom fields must 
tracked, and also account must be taken of their tem- 
poral positions all through the post-production equip- 
ment, so that correct motion is introduced, and, when 20 
the materia) is converted back to 24Hz, it is the phan- 
tom fields which are dropped, and the motion is the 
same for the two fields which are to form a frame. 

This identification can be done in a variety of dif- 
ferent ways. For example, the 10-fieId sequence can 25 
be identified by modulo-10 coding the video time 
code, by auxiliary data inserted into the video signal 
itself, for example by marking a specific line or Insert- 
ing data in a specific line in the blanking interval of 
each field, or by using some other auxiliary signal, 30 
such as time code user bits or video indexing. This 
marking of the 10-field sequence is done at the time 
that the film material Is transferred to video and is 
maintained thereafter up to the point where the phan- 
tom fields are dropped. 35 

All circuitry In the post-production unit which in- 
troduces motion into the video signal, such as switch- 
ers, digital multi-effects equipment, rolling caption 
generators, special effects generators and so on, in- 
corporate means to decode the 10-fleld video se- 40 
quence identifier, so as to control their own operation. 
Other circuitry carries forward the 10-field video se- 
quence identifier, and any circuit which introduces a 
delay effects any necessary compensating delay in 
the 10-field video sequence identifier. 45 

The motion characteristics produced by circuits 
In the post-production equipment are modified so as 
to form the correct motion sequence in the output af- 
ter dropping the phantom fields. This is illustrated in 
Figure 4 which shows the motion sequence from the so 
10-field video sequence to the final sequence of four 
film frames. The 10-field sequence is the same as 
that shown in Figure 2, fields 3 and 8 being the phan- 
tom fields. The motion in fields 1, 2 and 3, all of which 
are derived from frame 1 , Is the same, and is refenred ss 
to as motion 1 . This must correspond to motion 1 in 
the output frame 1 . Likewise, motion 2 In fields 4 and 
5 derived from input frame 2 must correspond to out- 



put frame 2, motion 3 in fields 6 and 7 derived from 
input frame 3 must correspond to output frame 3, and 
motion 3 in fields 8, 9 and 10 derived from input frame 
4 must correspond to output frame 4. 

At the stage of 60 Hz 2:1 Interlace format video to 
24Hz 1:1 format film transfer, the phantom frames 
must be recognized and dropped from the video se- 
quence. It is particularly to be noted that equipment 
processing delays must be taken into account when 
using or passing on the 1 0-f teld video sequence iden- 
tifier, and this is preferably done by having each cir- 
cuit in the post-production equipment modify the 10- 
field video sequence identifier according to its own 
processing delay. 

The overall result is that post-produced video is 
seen at the correct speed with adequate motion ren- 
dition; adequate here meaning that the motion rendi- 
tion is similar to that achieved now by 3 2 3 2 pull 
down in a telecine. An important point so far as the 
producer is concerned, Is that the video can be seen 
at the correct speed. More importantly, the correct 
motion portrayal is produced on the resulting 24Hz 
1:1 format film, whereas without the measures out- 
lined above, the motion portrayal would have become 
very unnatural. 

The above results can be achieved merely by 
modification of those circuits of the post-production 
equipment which introduce motion of some sort Into 
the picture. Circuits which do not introduce motion do 
not need any modification except to effect the neces- 
sary compensating delay in the 10-field video se- 
quence identifier where necessary. 

A specific embodiment will now be described 
with reference first to Figure 5. The system Is intend- 
ed for video post-production of material which has 
been acquired on film and is to be distributed on film 
or video. 24Hz 1:1 format 35mm film material 1 is read 
by a film to video converter 12 to derive a 60Hz 2:1 
interlace format video signal. The converter 1 2 may, 
for example, be the HDTV (high definition television) 
35mm laser telecine produced by NAC Incorporated 
of Japan. 

The converter 12 is modified by the provision of 
a sequencer 13 to produce the 10-field video se- 
quence identifier and associate it with the output vid- 
eo signal. This can be done by supplying the output 
signal from the photo-multiplier arrangement which 
derives the video signal in the above-mentioned laser 
telecine to an array of field stores which are written 
in cyclically but are read to give the field sequence 
shown in Figure 2. In particular the field stores are 
read to provide the 3 2 3 2 pull down in which fields 
from frame 1 and frame 3 are each read three times 
to provide the phantom fields at field 3 and field 8 in 
the field sequence. This is done by deriving a signal 
which indicates the current frame of the film, this sig- 
nal controlling the reading of the fields and also gen- 
eration of the 10-field video sequence identifier. The 
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10-field video sequence identifier is then written into 
an inactive portion of each field read from the field 
stores, so producing the required output modified vid- 
eo signal. 

The 10-field video sequence identifier can, for 5 
example, simply mark the first field of a 10-field se- 
quence, and this can be done by selecting one line in 
the inactive portion of each field and setting it to the 
peak white level in the first field and to black level in 
the other nine fields of the sequence. This is similar io 
to a method used to identify the &-f ield sequence In 
PAL video. 

Alternatively the 10-fleld video sequence identi- 
fier can use a modified time code. The standard time 
code identifies specific frames of video in terms of 15 
hours, minutes, seconds and frames from a predeter- 
mined start point Such a time code can readily be 
converted Into a frame count from the start point by 
multiplying the counts for hours, minutes and sec- 
onds by 108000, 1800 and 30 respectively, summing 20 
the results, and adding this sum to the frame number 
to give a final sum which is the required frame count. 
By taking the modulo-5 value of the frame count, spe- 
cific frames corresponding to a 10-field sequence in 
the video signal can be Identified. Again, a similar 25 
method Is used to identify the 8-f leld sequence in PAL 
video. 

Other fonms of 10-fleld video sequence Identifier 
are of course possible and one example is a relatively 
complex signalling scheme such as video indexing. 30 
Moreover, it is not essential for the converter 1 2 to use 
3 2 3 2 pull down as described above, as alternatives 
such as 3 2 2 3 pull down are possible with the con- 
sequential changes to the phantom fields and the mo- 
tions. 35 

The video signal with the 1 0-f ield video sequence 
identifier is supplied to a post-production unit 3. This 
may, for example, be the high definition digital video 
effects unit HDE-10K HDVS DME developed by Sony 
Corporation of Japan. This unit Is capable of a wide 40 
range of 3-dimensional effects. For present purposes 
it is only necessary to mention translation of scale 
and rotation of the picture aboutany of three axes, be- 
cause these effects introduce motion into the picture. 

Refenring to Figure 6, the unit 3 comprises three 45 
identical signal processors 21 , 22 and 23 for manipu- 
lation of the G and B signals respectively. The proc- 
essors 21 to 23 are controlled via a high speed link 
from a control processor 25, which is a high speed 
personal computer system, to provide both effects so 
composition and real time control of the unit 3. A dig- 
ital test source (DTS) 26 can provide a background 
image, while the input and output of the unit 3 are pro- 
vided with analogue-to-digital (A/D) and digital-to- 
analogue (D/A) converters 27 and 28, respectively. 55 

Assuming that the 10-fleld video sequence iden- 
tifier is incorporated in the input video signal, it Is ex- 
tracted at the A/D converter 27 and supplied to an 



identifier reader and generator 29, the output of which 
is connected to the D/A converter 28. A two-way link 
connects the identifier reader and generator 29 to the 
control processor 25. Depending then on the effects 
called for by the control processor 25 and in particular 
on any motion of the image consequent on the effect 
selected, the control processor 25 causes the motion 
to be modified in dependence on the 10-field video 
sequence identifier. In addition, the 10-field video se- 
quence identifier is modified In dependence on the 
processing delay, and the modified 10-field video se- 
quence identifier is incorporated at the output video 
signal by the D/A converter 28. 

Alternatively, if the 10-field video sequence iden- 
tifier is merely associated with the input video signal, 
rather than incorporated therein, then it can be sup- 
plied directly or via an identifier reader and generator 
as appropriate to the control processor 25, and the 
modified 10-field video sequence identifier Is then 
supplied directly by the control processor 25 or via the 
identifier reader and generator to be associated with 
the output video signal. 

Thus in all cases the control processor 25 can 
read the 10-field video sequence identifier and hence 
determine the relationship between the video se- 
quence and the 10-field video sequence, that Is, what 
movement is required for the particular field being 
processed. The modified 10-field video sequence 
identifier is then generated. For example, if the proc- 
essing delay in the unit 3 were four frames, then the 
10-field video sequence identifier would need to be 
regenerated with a four frame offset. 

Referring again to Figure 5, the modified video 
signal is supplied to an electron beam recorder sys- 
tem 4 for recording as film material 5 in a 24Hz 1:1 for- 
mat, using a drop field technique. The modified video 
signal will in fact generally be supplied to a video re- 
corder 6 for recording in 60Hz 2:1 interlace fonnat for 
subsequent reproduction in slow motion as it is pre- 
ferred that the electron beam recorder system 4 op- 
erate In slow motion. The electron beam recorder sys- 
tem 4 may be as disclosed in a paper 'HDTV Electron 
Beam Recording' presented by Thorpe and Ozaki at 
the 129th SM PTE Technical Conference, 31 October 
to 4 November 1987. 

Thus as shown in Figure 7, the electron beam re- 
corder system 4 comprises a playback video tape re- 
corder 41 which operates in slow motion at 1/30th 
speed. The front end processors comprise a pedestal 
and level adjuster 42, a frame memory unit 43, a par- 
allel-to-serial converter 44, a gamma corrector 45, 
and a D/A converter 46. 

When the equipment operates in 30Hz (non- 
drop-field) mode, the actual electron beam recorder 
device 47 writes three frames of 2250 lines for each 
of the R. G and B in one second (1/30 of normal 
speed). The frames are recorded on black and white 
film, and therefore colour pictures have to be written 
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as frame sequential black and white separations. 

The frame memory unit 43 is required to acquire 
complete frames of data from the interlaced Input and 
to allow line doubling up to 2250 lines. 

When operating in 24H2 (drop-field) mode, the 
frame memory unit 43 is used to drop every fifth field 
simply by a control signal which inhibits writing of 
those data into memory. In 24H2 mode the effective 
writing speed is reduced to one frame in 30/24 of a 
second. 

The modification required to allow the phantom 
fields of the 3 2 3 2 pull down sequence to be dropped 
therefore simply involves synchronizing the writing of 
data into the frame memory unit 43 with the 10-field 
video sequence identifier, which is used to derive the 
control signal for the frame memory unit 43. 



Claims 

1. A method of film to video signal conversion in- 
volving the creation of phantom video fields, 
wherein a field sequence identifier is associated 
with said video signal to identify said phantom 
fields, the method including post-production 
processing of said video signal in dependence on 
said field sequence identifier. 

2. A method according to claim 1 wherein the post- 
production processing comprises motion proc- 
essing of said video signal in dependence on said 
field sequence identifier. 

3. Amethod according to claim 1 or claim 2 wherein 
24Hz 1:1 format film is converted to a 60Hz 2:1 
interlace format video signal using 3 2 3 2 pull 
down, and wherein said field sequence identifier 
is a 10-fteld sequence identifier. 

4. A method according to claim 1 wherein 24Hz 1:1 
format film is converted to a 60Hz 2:1 interlace 
video signal which is converted to 24Hz 1:1 for- 
mat film, the method comprising the steps of: 
converting 24Hz 1:1 format film material to a 
60Hz 2:1 interlace format video signal using 3 2 
3 2 pull down; 

associating a 10-field sequence identifier with 
said video signal, said 10-field sequence identi- 
fier indicating the phantom fields added during 
said pull down; 

effecting motion processing of said video signal 
in dependence on said 10-field sequence Identi- 
fier; 

modifying said 10-field sequence identifier in de- 
pendence on processing delays occurring during 
motion processing of said video signal, to main- 
tain correct indication of said phantom fields add- 
ed during said pull down; 



converting said video signal to 24Hz 1:1 format, 
including dropping said phantom fields added 
during said pull down and indicated by said modi- 
fied 10-fleld sequence identifier; and 
5 recording said converted video signal on film (1). 

5. A method according to claim 3 or claim 4 wherein 
said 10-field sequence identifier comprises mod- 
ulo-5 or modulo- 10 coding of a time code in said 

10 video signal. 

6. A method according to claim 3 or claim 4 wherein 
said 10-fleld sequence identifier comprises 
marked lines or data Incorporated in lines of the 

15 blanking Intervals of said video signal. 

7. A method according to claim 3 or daim 4 wherein 
said 10-field sequence identifier comprises time 
code user bits. 

20 

8. Apparatus for film to video signal conversion In- 
volving the creation of phantom video fields, the 
apparatus comprising means (13) to associate a 
field sequence identifier with said video signal to 

25 identify said phantom fields, and processor 

means (3) for post-production processing of said 
video signal in dependence on the field sequence 
identifier. 

30 9. Apparatus according to daim 8 wherein the proc- 
essor means (3) comprises means (21, 22, 23) to 
motion process said video signal in dependence 
on said field sequence Identifier. 

35 1 0. Apparatus according to claim 8 or claim 9 for con- 
verting 24Hz 1:1 fonnatfilm (1) to a60Hz2:1 in- 
terlace format video signal, the apparatus Includ- 
ing: 

conversion means (12) for transferring 24Hz 1:1 
40 formatfilm material to a 6OH2 2:1 interlace format 

video signal using 3 2 3 2 pull down; and coding 
means (13) associated with said conversion 
means (12) for associating a 10-field sequence 
identifier with said video signal to identify the 
45 phantom fields added during said pull down. 

11. Apparatus according to claim 8 for 24H2 1 :1 for- 
mat film to 60Hz 2:1 Interlace format video signal 
to 24Hz 1 : 1 format film conversion, the apparatus 

50 comprising: 

means (12) for transferring 24Hz 1:1 format film 
material to a 60Hz 2:1 Interlace format video sig- 
nal using 3 2 32 pull down; coding means (1 3) for 
associating a 10-field sequence identifier with 

55 said video signal, said 10-field sequence Identi- 

fier Indicating the phantom fields added during 
said pull down; 

a motion processor (21, 22, 23) for effecting mo- 
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tion processing of said video signal in depend- 
ence on said 10-fietd sequence identifier; 
nneans (25, 29) for nnodifying said 10-field se- 
quence identifier in dependence on processing 
delays occunring during processing of said video 
signal, to maintain correct indication of said phan- 
tom fields added during said pull down; 
conversion means (43) for converting said proc- 
essed video signal to 24Hz 1:1 format, said con- 
version means (43) dropping said phantom fields 
added during said pull down and indicated by said 
modified 10-field sequence identifier; and 
recording means (47) for recording said convert- 
ed video signal on film. 

12, Apparatus according to claim 10 or claim 11 
wherein said 10-field sequence Identifier com- 
prises modulo-5 or modulo-10 coding of a time 
code in said video signal. 

13, Apparatus according to claim 10 or claim 11 
wherein said 10-field sequence identifier com- 
prises marked lines or data incorporated in lines 
of the blanking intervals of said video signal. 

14, Apparatus according to claim 10 or claim 11 
wherein said 10-field sequence identifier com- 
prises time code user bits. 



Patentanspruche 

1. Verfahren zur Umsetzung eines Films in Video- 
signale, das die Bildung von Phantomvideofel- 
dern einbezieht, wobei eine Feldfolgekennung 
mit dem Videosignal verknOpft wird, um die Phan- 
tomfelder zu Identif Izieren, wobei das Verfahren 
eine Nach-Produktionsverarbeitung des Videosi- 
gnals in Abhangigkeit der Feldfolgekennung ein- 
schlie&t. 

2. Verfahren nach Anspruch 1 , wobei die Folgepro- 
duktionsverarbeltung eine Bewegtbildverarbei- 
tung des Videosignals in Abhangigkeit von der 
Feldfolgekennung umfaBt. 

3. Verfahren nach Anspruch 1 oder 2, wobei das 24 
Hz-1:1-Filmformatin ein 60 Hz-2:1-Verschachte- 
lungsvideofonmat umgesetzt wird. wobei das 3 2 
3 2-Herunterziehverfahren verwendet wird, und 
wobei die Feldfolgekennung eine 10-Feldfolge- 
kennung tst 

4. Verfahren nach Anspruch 1, wobei das 24 Hz- 
1:1-Filmformat in ein 60 Hz-2:1-Verschachte- 
lungsvideosignal umgesetzt wird, das in ein 24 
Hz-1:1-Filmformat umgesetzt wird. wobei das 
Verfahren die folgenden Schritte umfalit: 



Umsetzen des 24 Hz-1:1-Filmfonmatma- 
terials in ein 60 Hz-2:1-Verschachtelungsvideo- 
format, wobei das 32 3 2-Herunterziehverfahren 
verwendet wird; 

5 Verknupfen einer 10-Feldfolgekennung 

mit dem Videosignal, wobei die 10- Feldfolgeken- 
nung die Phantomfelderanzeigt, die wahrend des 
Herunterziehverfahrens hinzugef ugt wurden; 
Ausfuhren einer Bewegtbildverarbeitung 

10 des Videosignals in Abhangigkeit von der 10- 

Feldfolgekennung; 

Modif izieren der 10-Feldfolgekennung in 
Abhangigkeit von Verarbeitungsverzogerungen, 
die wahrend der Bewegtbildverarbeitung des Vi- 

15 deosignals auftreten, um eine korrekte Indikation 

der Phantomfelder, die wahrend des Herunter- 
ziehverfahrens hinzugef ugt wurden, beizubehal- 
ten; 

Umsetzen des Videosignals in das 24 Hz- 
20 1:1-Format einschlieBlich dem Auslassen der 

Phantomfelder, die wfihrend des Herunterzieh- 
verfahrens hinzugefugt und durch die modif izier- 
te 10-Feldfolgekennung angezeigt wurden; und 
Aufzeichnen des umgesetzten Videosi- 
25 gnals auf dem Film (1). 

5. Verfahren nach Anspruch 3 Oder 4, wobei die 1 0- 
Feldfolgekennung eine Modulo-5- oder Modulo- 
10-Codierung eines Zeitcodes im Videosignal 

30 umfaBt. 

6. Verfahren nach Anspruch 3 oder 4, wobei die 1 0- 
Feldfolgekennung marklerte Zeilen oder Daten, 
die in Zeilen von Austastintervallen des Videosi- 

35 gnals aufgenommen sind, umfaBt. 

7. Verfahren nach Anspruch 3 oder 4, wobei die 1 0- 
Feldfotgekennung Zeitcodeanwenderbits unrv 
fadt. 

40 

8. Vorrichtung fur eine Film-Vldeosignal- 
Umsetzung, mit der Bildung von Phantomvideo- 
feldern, wobei die Vorrichtung eine Einrichtung 
(13) aufweist, die eine Feldfolgekennung mit dem 

45 Videosignal verknupft, um die Phantomfelder zu 

identif izieren, und einen Prozessor (3) zur Nach- 
Produktionsverarbeitung des Videosignals in Ab- 
hangigkeit von der Feldfolgekennung. 

50 9. Vorrichtung nach Anspruch 1 , wobei der Prozes- 
sor (3) eine Einrichtung (21, 22, 23) aufweist, um 
das Videosignal in Abhangigkeit von der Feldfol- 
gekennung bewegtbildma(^ig zu verarbeiten. 

55 10. Vorrichtung nach Anspruch 8 oder 9 zum Umset- 
zen des 24 Hz-1:1-Fllmformats (1) in ein 80 Hz- 
2:1-VerschachtelungsvideosignaIformat, wobei 
die Vorrichtung aufweist: 
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eine Umsetzungseinrichtung (12) zum 
Umsetzen des 24 Hz-1:1-Filmformatmaterials in 
ein 60 Hz-2:1-Verschachtelungsvideosignalfor- 
mat, wobei das 3 2 3 2-Herunterziehverfahren 
verwendet wird; und eine Codiereinrichtung (13), 
die mit der Umsetzungseinrichtung (12) ver- 
knupft ist, zum Verknupfen einer 10-Feldfolge- 
kennung mit dem Videosignal, um die Phantom- 
fetder zu identif izieren, die wahrend des Herun- 
terziehverfahrens hinzugef Ogt wurden. 

11. Vorrichtung nach Anspruch 8 zur Umsetzung des 
24 Hz-1:1-FiImformats uber das 60 Hz-2:1-Ver- 
schachtelungsvideosignalformat in das 24 Hz- 
1:1-Fllmformat, wobei die Vorrichtung aufweist: 

eine Einrichtung (12) zur Umsetzung des 
24 Hz-1:1-Filmfonnat materials in ein 60 Hz-2:1- 
Verschachtelungsvideosignalformat, wobei das 3 
2 3 2-Herunterziehverfahren verwendet wird; 

eine Codiereinrichtung (13) zur VerknOp- 
fung einer 10-Feldfo!gekennung mit dem Video- 
signal, wobei die 10-Feldfotgekennung die Phan- 
tomfelder anzeigt, die wahrend des Herunter- 
ziehverfahrens hinzugef ugt wurden; 

einen Bewegtbildprozessor (21, 22. 23) 
zur Ausubung der Bewegtbildverarbeitung des 
Videosignals in Abhangigkeit von der 10-FeIdfol- 
gekennung; 

eine Einrichtung (25, 29) zur Modlfizie- 
rung der 10-Feldfolgekennung in Abhangigkeit 
von Verarbeitungsverzogerungen, die wahrend 
derVerarbeitung des Videosignals auftreten, um 
einen korrekten Hinweis auf die Phantomfelder 
beizubehalten, die wahrend des Herunterzieh- 
verfahrens hinzugef ugt wurden; 

eine Umsetzungseinrichtung (43) zur Um- 
setzung des verarbeiteten Videosignals in das 24 
Hz-1:1 -Format, wobei die Umsetzungseinrich- 
tung (43) die Phantomfelder auslaBt, die wahrend 
des Herunterziehverfahrens hinzugef ugt und 
durch die modifizierte 10-Fetdfolgekennung an- 
gezeigt wurden; und 

eine Aufzeichnungseinrichtung (47) zur 
Aufzeichnung des umgesetzten Videosignals auf 
einem Film. 

1 2. Vonrichtung nach Anspruch 1 0 Oder 1 1 , wobei die 
10-Feldfolgekennung eine Modulo-5- oder 
Modulo- 10-Codierung eines Zeitcodes im Video- 
signal umfaGt. 

13. Vonrichtung nach Anspruch 10 oder 11, wobei die 
10-Feldfolgekennung markierte Zeilen oder Da- 
ten aufweist, die in Zeilen der Austastlucken des 
Videosignals eingebracht sind. 

14. Vonrichtung nach Anspruch 10 oder 11, wobei die 
10-Feldfolgekennung Zeitcodebenutzerbits um- 
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Revendications 

5 

1. Proc^d^ de conversion de film en signal vid6o 
impliquant la creation de trames vid^o fantdmes, 
dans lequel un identif icateur de sequence de tra- 
me est associ^ audit signal vid^o pour identifier 
10 lesdites trames fantdmes. le proc^d6 compre- 
nant un traitement de post-production dudit si- 
gnal vid6o en fonction dudit identiflcateur de se- 
quence de trame. 

15 2. Proc^d^ selon la revendication 1 dans lequel le 
traitement de post production comprend un trai- 
tement de mouvement dudit signal vid6o en fonc- 
tion dudit identiflcateur de sequence de trame. 

20 3. Proc6d6 selon la revendication 1 ou la revendica- 
tion 2 dans lequel un film de format 1:1 ^ 24Hz 
est converti en un signal vld^o de format 2:1 en- 
trelac^ d 60Hz en utilisant une transformation 3 
2 3 2, et dans lequel ledit identiflcateur de s6- 

25 quence de trame est un identiflcateur de 1 0 tra- 

mes. 

4. Proc^dS selon la revendication 1 dans lequel un 
film de format 1:1 d 24Hz est converti en un si- 
30 gnal vld6o 2:1 entrelac6 d 60 Hz qui est converti 

en un film de format 1:1 d 24Hz, le proc6d6 
comprenant les stapes de: 

conversion de scenario de film de format 
1:1 ^ 24Hz en un signal vid^o de format 2:1 en- 
35 trelac^ d 60 Hz utilisant une transformation 3 2 3 

2; 

association d'un identif icateur de sequen- 
ce de 10 trames audit signal vid6o, ledit Identifl- 
cateur de sequence de 10 trames indiquant les 

40 trames fantdmes ajoutees pendant ladite trans- 
formation ; 

realisation du traitement de mouvement 
dudit signal video en fonction dudit identiflcateur 
de sequence de 10 trames. 

45 modification dudit identiflcateur de se- 

quence de 10 trames en fonction des retards de 
traitement se produisant pendant le traitement de 
mouvement dudit signal video, pour maintenir 
une indication exacte desdites trames fantdmes 

50 ajoutees pendant ladite transformation ; 

conversion dudit signal video en format 
1:1 d 24Hz, comprenant une suppression desdi- 
tes trames fantdmes ajoutees pendant ladite 
transformation et indiquee par ledit Identiflcateur 

55 de sequence de 10 trames modifie ; et 

enregistrement dudit signal video converti 
sur le film (1). 
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5. Proc6d6 selon la revendication 3 ou la revendlca- 
tion 4 dans tequel ledit identif Icateur de sequen- 
ce de 10 trames comprend un codage modulo 5 
ou modulo 10 d'un code de temps dans ledit si- 
gnal vid^o. 

6. Proc6d6 selon la revendication 3 ou la revendica- 
tion 4 dans lequel ledit Identif icateur de sequen- 
ce de 10 trames comprend des lignes marquees 
ou des donn^es incorporees dans des lignes des 
intervenes de suppression dudit signal vid^o. 

7. Proc6d6 selon la revendication 3 ou la revendica- 
tion A, dans lequel ledit identif icateur de sequen- 
ce de 10 trames comprend des bits de code de 
temps d'utilisateur. 

8. Appareil pour une conversion de film en signal vi- 
deo impliquant la creation de trames video fantd- 
mes, I'appareil comprenant un dispositif (13) 
pour associer un Identtficateur de sequence de 
trame audit signal video pour identifier lesdites 
trames fantdmes, un dispositif processeur (3) 
pour un traitement de post- production dudit si- 
gnal video en fonction de I'identificateur de se- 
quence de trame. 

9. Appareil selon la revendication 8 dans lequel le 
dispositif de processeur (3) comprend un dispo- 
sitif (21. 22, 23) pour un traitement de mouve- 
ment dudit signal video en fonction dudit identif i- 
cateur de sequence de trame. 

10. Appareil selon la revendication 8 ou la revendica- 
tion 9 pour convertir un f ilm de format 1 :1 ^ 24Hz 
(1) en un signal video de format 2:1 entrelace t 
60Hz, I'appareil comprenant: 

un dispositif de conversion (12) pour 
transferer un scenario de film de fonmat 1:1 ^ 
24Hz en un signal video de format 2:1 entrelac6 
^ 60Hz en utilisant une transformation 3 2 3 2; 
et un dispositif de codage (13) associe audit dis- 
positif de conversion (12) pour associer un iden- 
tif icateur de sequence de 10 trames audit signal 
video pour identifier tes trames fantdmes ajou- 
tees pendant ladite transformation. 



signal video, ledit identificateur de sequence de 
10 trames indiquant les trames fantfimes ajou- 
tees pendant ladite transformation ; 

un processeur de mouvement (21, 22, 23) 
5 pour effectuer un traitement de mouvement dudit 

signal video en fonction dudit identificateur de 
sequence de 10 trames ; 

un dispositif (25, 29) pour modifier ledit 
identificateur de sequence de 1 0 trames en fonc- 
10 tion des retards de traitement se produisant pen- 
dant un traitement dudit signal video, pour main- 
ten ir une identification correcte desdits trames 
fantdmes ajoutees pendant ladite transforma- 
tion ; 

15 un dispositif de conversion (43) pour 

convertir ledit signal video en format 1:1 d 24Hz, 
ledit dispositif deconversion (43) sup pri ma nt les- 
dites trames fantdmes ajoutees pendant ladite 
transformation et indiquees par ledit identifica- 

20 teur de sequence de 10 trames modifie ; et 

dispositif d'enregistrement (47) pour enre- 
gistrer ledit signal video converti sur un film. 

12. Appareil selon la revendication 10 ou la revendi- 
25 cation 11 dans lequel ledit identificateur de se- 

quence de 10 trames comprend un codage mo- 
dulo 5 ou modulo 10 d'un code de temps dans le- 
dit signal video. 

30 13. Appareil selon la revendication 10 ou la revendi- 
cation 11 dans lequel ledit identificateur de se- 
quence de 10 trames comprend des lignes ou 
des donnees marquees incorporees dans des li- 
gnes des intervenes de suppression dudit signal 

35 video. 

14. Appareil selon la revendication 10 ou la revendi- 
cation 11 dans lequel ledit identificateur de se- 
quence de 10 trames comprend des bits de code 
40 de temps d'utilisateur. 



45 



11. Appareil selon la revendication 8 pour une 
conversion de film de format 1 :1 d 24Hz en un si- 
gnal video de format 2: 1 entrelace ^ 6OH2 puis en 50 
un film de format 1:1 de format 24Hz, I'appareil 
comprenant: 

un dispositif (12) pourtransf6rerun scena- 
rio de film de format 1 :1 d 24H2 en un signal vid6o 
de format 2:1 entrelace d 60Hz en utilisant une 55 
transformation 3 2 3 2; 

un dispositif de codage (13) pour associer 
un identificateur de sequence de 1 0 trames audit 
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